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IHHEPEJAY PYXOMOI'O CKUIAAY B EKCIIVIYATAILII

MONITORING THE CONDITION OF GEAR WHEELS OF TRACTION
GEAR TRANSMISSIONS OF ROLLING STOCK IN OPERATION

K.M.H, C.B. bBoopuuskuii, 0.0. Anayvkuii®, €.10. Babenxo®, 10.10. Klpl}lK
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S.V. Bobrytskyl PhD (Tech.), O.O. Anatskyl E.Yu. Babenko?, Yu.Yu. Kiriiak
"National T echmcal University “Kharkiv Polytechnic [nstltute” (Kharkiv)
Ukrainian State University of Railway Transport (Kharkiv)
3Kharkiv Professional College of Transport Technologies (Kharkiv)

JlocBig ekcrutyarallii TATOBOTO PyXOMOTO CKJIaJy Ta aHali3 MOIIKOJKEHb HOro
obiamHanHsa mokasye [1, 2], mo Ha Tsarosi mpuBoau (TTI) mpunamae Big 23 % (y
MoTopBaronHoro pyxomoro ckiaaxy (MBPC)) no 60 % (y  emekTpoBo3iB)
MOIIKO/KeHb. [lpu 1boMy mMOMIKOHKEHHST TAroBoi 3yOuactoi mepemaui (T3II)
cTaHoBIATH Bi 11 % (mss enextpoBosiB) 10 63 % (st MBPC).

bazoBum crangapToM, II0 BH3HAYa€ XapakTep PyWHYBaHHS 3yO0UacTHX KOJIC €
JCTY 1SO 10825:2008 [3]. HaBemeni y 3a3HaueHOMY CTaHAApTI MaTepiai,
3aCTOCOBYBAJIMCh  MPU  JOCHIIPKEHHI  MPUBOJIB  3arajJbHOMAIIMHOOYIIBHOTO
npusHaueHHs [4, 5, 6], ogHak, MpU OOCTEXKEHHS 3yO04acTHX TMepenad TATOBOrO
PYXOMOro CKJIaay NOTPIOHO, TaKOX, OpPIEHTYBaTUCh HAa NpO(dUIbHI JKepena, sKi
BpPaxoBYIOTh 0co0nuBOCTI ekcruryatarii T3I1. o Takux mxepen Mo)KHA BIIHECTH
[lpaBuna TexHiyHOi ekcrutyaTtamii 3ami3aunb [7], IlpaBuma  TexHIYHOTO
0o0CITyroByBaHHA Ta IOTOYHOTO PEMOHTY €JIEKTPOIOI3/IIB Ta JIOKOMOTHBIB [8],
THCTPYKIIIi 3 pEMOHTY Ta 00CITyroByBaHHs 00JIaJHAHHS PyXoMoro ckiany [9] Tomo.

ITin uwac ob6crexxenns T3II Oynu BHUABNCHI MOMIKOKEHHS, SKI MOXKHA
Kiacu(ikyBaTH HACTYITHUM YHHOM:

1. 3nam 3y0a (puc.l) — Mmoxe BimOyBaTuCa a00 01711 OCHOBU MO XOPi OCHOBHOTO
KoJa (a, B) a00o 3 KyToBo1 yacTuHu 3yous (0, r). [Ipu yBirnyroMy nepepisi (a, 0), mae
MiCIIe BTOMHE pYHHYBaHHS, TpPH OMyKJIOMYy (B, T) TNPUYMHOIO PYHHYBaHHS €
KOPOTKOYACHI HABaHTAKCHHS.

2. BukpumnyBanHa (puc. 2) TOB'i3aHe€ 3 BIUIMBOM KOHTAKTHOI HAmpyrd Ha
MMOBEPXHEBI I1apu 3yO11s, 110 TPU3BOIUTH IO YTBOPEHHS MIKPOTPIIIMH 3 MOJAIBIIIO0
iX TpaHc@opMalli€ro B MIKPOJIYHKH.
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Puc. 2
Puc. 1 Bunu 3mamy 3y01is BrkpuityBaHHs

HasiBHicTE 0OMexeHOro (a) BHUKpHUINIYBAaHHS HE € KPUTUYHUM, TOJI SK
nporpecytoue (0) Ta BigmapoByBaHHS (B) MPU3BOIATH 10 BUXOY 3 JIATy 3y04acTOro
3auerICHHS.

3. 3ainanns (puc. 3) - € HACTIIKOM BEJTUKUX MTUTOMHUX THUCKIB, 110 MPU3BOAATH J10
BHJIABJIIOBAHHS MACISHOI TUTIBKM 13 30HM KOHTAKTy 1, SIK HACIiJ0K, BUHUKHCHHS
MOJICKYJIIPHOTO 34eIUieHHs. B pe3ynbrari BiiOyBa€EThCSI KOHTAKTHE CXOIUTIOBAHHS Ta
YTBOPEHHS 3aUPiB Ha pOOOUYNX TTOBEPXHIX 3yOI1Is.

4. 3nomryBanHs (puc. 4) — moB'si3aHe 3 aOpa3MBHUM TOIIKOJKEHHSM O14HOI
MOBEPXHI 3y0a, 10 MPU3BOJUTH K J0 3MEHIIEHHS Oro MonepeyHoro nepepisy, Tax 1
710 CIIOTBOPEHHS (POPMHU MPOPLIIO.

5. [InactuyHa mimMHHICTE (pHUC. 5) — BIAOYBA€THCS MPU TEPEBAHTAKEHHAX Y
poOOoUiii 30H1 3aUeIlJICHHS.

Puc. 3 3ainanns podo4oi Puc. 4 AGpasuBHe  Pyc. 5. [InacTHYHA UIMHHICTD
MOBEpXHi 3y0a 3HOLIYBAHHS 3y0a  yarepiany moBepxHi 3y6a

Hocnimxenuss mnokazanu, 1mo A0 80 % momkomkeHb 3y04acTHUX KOJIIC
npunajaid Ha TPIIUHY, K1 BUHUKAJINA Ta PO3BUBAINCH B JUISIHII HIKKH 3y0a abo y
3anaauHi. BromueHuil xapakTep TPILLKMH MIATBEPIKY€ETbCS TUM, 110 OlIbIIa YaCTHHA
MOIIKO/P)KEHb BUSBISLIACH MpHU 3AiMcHeHH1 peMoHTiB IIP-3. B Toil e wac, cTpok
CITY’>KOH KoJIic, 0 BUOPAKOBYIOThCS uepe3 3Hoc, Ha 30-50 % BuIe CTPOKY CIIy:KOu
KOJIIC, 1110 BUOPAKOBYIOTHCS YePE3 MOIKOKEHHS.
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The operation of traction rolling stock and analysis of damage to its equipment
show that traction drives in general and gear transmissions (GT) in particular account
for a significant proportion of damage [1]. More than 80% of emergency failures of
the latter are associated with the loss of gear transmission performance and, in
particular, with a significant reduction in their load capacity. The value of this
parameter for cylindrical gear wheels, which are used in the vast majority of cases in
traction gear transmissions, is determined in accordance with the basic regulatory
document, which is the DSTU 1SO 6339-1: 2005 standard «Calculation of the load
capacity of cylindrical spur and helical gears» [2].

During the examination of traction gearboxes, in order to ensure maximum
objectivity of the observation results, parameters and definitions in accordance with
general technical standards were used, such as: reliability, failure-free operation,
service life, failures, independent failure, dependent failure, sudden failure, gradual
failure [3].

Reliability — the property of an object to maintain all parameters characterising its
ability to perform the required functions within specified limits over time, provided
that it is properly maintained.

Fault tolerance — the property of an object to continuously maintain its operational
condition.

Service life — the calendar duration from the start of operation of an object to its
transition to a limit state.
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